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It  is  well  known  that  with  increasing  optical  thickness  of  water,  its  spectral 
light  transmission  band  becomes  increasingly  narrower.  The  results  of  ordinary 
measurements  of  spectral  transmission  of  light  by  seawater,  performed  on  water 
samples  or  in  situ  with  small  measurement  bases,  are  difficult  to  extend  to  layers 
of  considerable  thickness.  This  is  due,  in  particular,  to  the  fact  that  at  large 
distances,  a significant  role  is  played  by  scattered  light,  whose  effect  is  com- 
pletely lost  in  measurements  on  small  bases.  It  may  be  expected  that  not  only  will 
the  spectral  variation  of  the  transmission  curve  depend  on  the  optical  thick- 
ness of  the  layer,  but  also  the  transmission  maximum  may  be  shifted. 


The  vertical  daylight  attenuation  index  is  usually  measured  with  detectors 
covered  with  colored  filters  of  wide  transmission  band,  comparable  to  the  light 
transmission  band  of  a thick  layer  of  water,  and  this  results  in  considerable 
errors.  Therefore,  in  determining  the  transmission  spectra,  it  is  desirable  to 
perform  the  measurements  on  considerable  thicknesses  of  water,  and  the  detector 
uscJ  should  be  an  instrument  with  a high  spectral  resolution. 


Special  instruments  were  designed  in  two  versions  for  use  at  night  and  in  the 
daytime,  a UM-2  monochromator  being  employed. 


Fig. 


1.  Electric  circuit  of  radiator 
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At  night,  use  was  made  of  a radiator  consisting  of  an  IFK-15000  xenon  flash 
lamp  placed  at  the  focus  of  a parabolic  mirror.  The  lamp  was  supplied  from  a 
powerful  capacitor  bank  with  a total  capacitance  of  50  pF,  charged  to  a voltage 
of  6 kV;  under  these  conditions,  the  length  of  a light  pulse  was  30-50  ysec.  The 
lamp  with  the  power  supply  were  immersed  to  a specified  level.  The  power  supply  / 123 
was  placed  in  a container  filled  with  oil  and  provided  with  a flexible  diaphragm 
to  equalize  the  pressure  inside  and  outside  the  container.  On  the  upper  lid  of 
the  container  were  mounted  a reflector  and  a lamp,  bathed  in  water.  The  electric 
circuit  of  the  radiator  is  shown  in  Fig.  1.  The  container  is  supplied  from 
the  ship  by  means  of  a KVD  4/1.5  low-voltage  cable,  from  the  unit  controlling  the 
underwater  radiator  (Fig.  2). 
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Fig.  3.  Photodetector  for  UM-2  monochromator. 


An  example  of  a light  transmission  spectrum  measured  by  this  apparatus  in  waters 
of  the  Mediterranean  Sea  is  shown  in  Fig.  4.  The  curves  shown  in  the  figure  were  ob- 
tained by  dividing  the  curves  representing  the  spectral  distribution  of  the  amplitudes 
of  signals  received  from  depth  z^  by  the  amplitudes  of  signals  received  from  depth  z^. 

The  indices  next  to  the  values  of  the  spectral  transmission  coefficient  T in  Fig.  4 
indicate  the  values  of  the  depths  z^  and  z^  in  meters:  z^  > 


k,  nm 


Fig.  4. 


Z1 

Example  of  spectra  of  transmission  T — 
thicknesses  of  seawater.  2 

T -Jq-  - waters  of  highest  transparency 


of  light  by  considerable 


The  apparatus  made  it  possible  to  immerse  the  radiation  source  to  very  appre-  ni 

ciable  depths  (down  to  420  m)  and  provided  for  reception  of  the  signal  in  the  40  A 
transmission  band. 

The  sample  results  cited  make  it  possible  to  estimate  the  transmission  bandwidth 
of  the  corresponding  water  layers  (under  the  conditions  of  the  experiment,  50-65  nm 
at  the  50%  level)  and  the  position  of  the  tranmission  maximum  (close  to  485  nm) . 

These  results  give  evidence  of  the  suitability  of  the  apparatus  and  method  for 
systematic  studies. 

The  light  transmission  coefficients  of  seawater  were  also  measured  in  another 
way.  A UM-2  monochromator  with  a photoelectric  detector  at  the  exit  slit  was  immersed 
in  water,  and  was  used  to  measure  the  spectral  daylight  transmission  coefficients  of 
the  sea. 


Fig.  5.  Spectral  composition  of  solar  radiation  at  depths  of  6 m (1),  40  m (2), 
and  spectrum  of  sunlight  transmission. 

T (3)  in  waters  of  the  Black  Sea. 
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The  spectral  composition  of  solar  radiation,  measured  with  a submersible 
monochromator  at  depths  of  6 and  40  m in  one  of  the  regions  of  the  Black  Sea,  is 
shown  in  Fig.  5.  The  latter  also  gives  the  quotient  of  the  spectra,  representing 
the  coefficient  of  transmission  of  solar  radiation  by  a layer  of  water  34  m thick. 

Thus,  the  first  case  involved  measurement  of  the  attenuation  of  a divergent 
light  beam,  and  the  second,  the  attenuation  of  an  infinitely  wide  light  beam. 

Naturally,  it  must  not  be  required  that  the  spectral  variation  of  the  transmission  /125 
coefficients  be  the  same.  Nevertheless,  since  we  used  the  first  method  to  study 
very  large  optical  thicknesses,  the  major  portion  of  the  path  traversed  in  water 
by  the  light  beam  between  the  source  and  the  detector  took  place  under  depth  or 
quasi-depth  conditions,  which  are  not  sensitive  to  the  geometric  characteristics 
of  light  sources.  On  this  basis,  we  believe  that  the  results  of  measurements  of 
the  light  transmission  coefficients  of  thick  layers  of  water  by  the  two  indicated 
methods  should  not  differ  appreciably. 

The  method  of  measurements  with  a submersible  pulsed  light  source  gives  a greater 
scatter  of  experimental  points  due  to  the  insufficient  stability  of  the  measuring 
channel  and  to  the  influence  of  the  wavy  sea  surface,  but,  in  addition  to  a simple 
measuring  procedure,  yields  transmission  coefficients  down  to  depths  of  several 
hundred  mete':' 3. 


